Further characterization of calcium-accumulating vesicles from human blood platelets.
Human blood platelets are capable of removing Ca2+ from the cytoplasm by means of an active, ATP-dependent and cyclic AMP-stimulated transport system. Calcium-accumulating vesicles are obtained by sonicating platelets. On density gradient centrifugation, this activity is found in the heavier of two membrane fractions. Concentrated in this fraction are also the Ca2+-stimulated Mg2+-ATPase and glucose-6-phosphatase, believed to be a marker for internal membrane systems. When the isolated vesicles are loaded with Ca2+, a third band separates from the two vesicular fractions in the density gradient. This band C contains virtually all the Ca2+-accumulating activity. Evidence that this activity is due to an active uptake and not to surface binding or adsorption is presented. Whereas electron microscopy does not reveal striking differences between active and inactive fractions, differences in protein composition are revealed by sodium dodecyl sulphate-polyacrylamide gel electrophoresis. Furthermore, this band contains an enzyme system which converts arachidonic acid to malondialdehyde and therefore this fraction must be the site of prostaglandin synthesis. Membranes prepared by loading platelets with glycerol, followed by osmotic lysis are unable to accumulate calcium. In sodium dodecyl sulphate-polyacrylamide gel electrophoresis such membranes show significant differences in their protein pattern as compared to the actively Ca2+-accumulating vesicular membranes of band C. All preparations with Ca2+-accumulating activity also contain markers for plasma membranes and the question whether this activity is due exclusively to an intracellular structural element equivalent to the sarcoplasmic reticulum of muscle or whether an "extrusion pump" expelling Ca2+ to the outside of the cell is also involved, cannot yet be ;nswered.